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Introduction
Work is one of the most important determinants of people's way of life, strongly influencing their health and longevity 1 . Flexibility in the labor market is one of the most significant changes to impact on social and economic conditions around the world 2 , particularly in developing countries. To a large extent, the typical salaried job that is a guarantor of stability and of the rights of the employee has been replaced by temporary and part-time employment, and by other, precarious forms of employment including jobs with no contract and self employment 3 . Workers with precarious employment are more likely to suffer from adverse socioeconomic conditions and to be exposed to worse environments and working conditions. Their risk of unemployment is also greater 4 .
Little is known about the impact of precarious employment on health and investigations of this theme represent a challenge to researchers 4 . Studies carried out in countries such as England and Finland have placed a priority on the relationship between perceived work insecurity and health, and have identified associations with greater morbidity and worse mental health 5, 6 . There are limitations with such an approach since the perception of instability may equally affect the health of individuals whether their working conditions are objectively safe or unsafe 7 . Other studies have addressed the relationship between health and labor market status. In a Finnish cohort, precarious links between work and unemployment presented higher risk of death from diseases related to alcohol and from smoking-related neoplasia 8 .
The situation of access to work and employment related social guarantees in Brazil is both diverse and excluding. Since the 1980s, a progressive breakdown of the labor market structure has occurred 9 . An important factor in this process is the increase in the number of jobs that are not state regulated or do not guarantee access to the social protection system, including unregistered jobs and those who are selfemployed or work in cooperatives 10 . In 1989 registered, salaried workers represented 64% of the economically active population. In 1995, this figure had dropped to 58.2%. During this period, unregistered employment increased at a rate of 3.12% a year, generating about 541,500 unregistered jobs 11 . Between 1992 and 2002, the unemployment rate rose from 7.2% to 9.9% in Brazil as a whole, and from 9.7% to 13.5% in the country's metropolitan regions. In these metropolitan regions, unregistered employment and self employment increased by a greater margin than in the rest of the country 12 .
In the present study, we consider social protection at work and weekly hours of work to be two distinct categories that define labor market status. The principal study hypothesis is that unprotected work, unemployment and length of unemployment are associated with worse health status. Our main objective is to verify this by testing associations between labor market status and indicators for health and healthcare in two recent years.
Methods

Study population
The present study includes men aged between 15 and 64 who live in Brazilian metropolitan regions and were included in the economically active population among participants of the 1998 and 2003 National Household Surveys, carried out by Brazilian Institute for Geography and Statistics (IBGE). The surveys are based on complex probabilistic samples described elsewhere 13 and contain data on socio-demographic factors and health and healthcare use. The information was obtained through interviews, though these were not always given by the individual subject.
Study variables
In this study, response variables were health and healthcare use indicators. The health indicators were: report of low back pain, tendonitis, hypertension, arthritis/rheumatism, cancer, diabetes, bronchitis/asthma, heart disease, chronic kidney disease, depression, cirrhosis and chronic disease, the latter referring to the reporting of at least one of the nine conditions listed above. Healthcare use indicators were: medical visit and hospitalization in the past 12 months.
The explanatory variable that is of most interest to this study was labor market status, classified in six groups: full-time (≥ 40 hours/ week) employment with social protection; part time (< 40 hours/week) employment with social protection; full time unprotected employment (informed work); part-time unprotected employment (informed work); short term (< 12 months) and long term (≥ 12 months) unemployment. Employment with social protection includes those jobs with a signed working agreement and/or social protection cover. Unprotected employment refers to situations where the employee is not registered or receives no social benefits. Unemployment corresponds to the condition in which the individuals were not working and were seeking a job in the reference week.
Other socio-demographic characteristics included were age, schooling, head of household, income from the main job and from all jobs held during the year, expressed as a multiple of the monthly Brazilian minimum wages (MW) and self-reported color (white, mixed-race/black, indigenous and yellow). Individuals who declared themselves mixed-race or black were grouped as they have similar characteristics in relation to positions in the labor market. Private health plan was considered as an intermediate variable between labor market status and healthcare utilization.
Data analysis
The association between labor market status and socio-demographic characteristics was measured using Pearson's chi-square test with a 5% significance level. This test was also used to compare labor market status according to sociodemographic characteristics between the two years. Differences between the median income from the main job and from all jobs held during the year for each year and between the two years were tested using a chi-square test for median comparison. Because the prevalence of the conditions being studied were quite low 14 (for instance, 0.25% for cirrhosis in 1998 and 0.16% in 2003; 3.2% for depression in 1998 and 2.3% in 2003), multiple regressions were used to investigate the independent associations between each response variable of interest and labor market status, adjusting for age and schooling. The reference category for analysis was full-time employment with social protection. When the response variable was healthcare use, chronic disease was also used as an adjusted variable. In order to compare the results, prevalence ratios were also calculated using Poisson regression. There were no difference regarding the associations seen, and only very minor ones in the magnitude and confidence intervals of odds ratios and prevalence ratios. For this reason and because the main objective of the study was to investigate the associations rather than to estimate the magnitude, we present the results by means of the odds ratio.
Data were analyzed using Stata version 9.0 (Stata Corp., College Station, U.S.A.) for complex sample surveys. Normalized weights were used to correct different probabilities of individual selection, without sample expansion. The percentages shown are weighted. Sampling design effects on variance estimates were also considered. To do so, strata presenting only one primary sampling unit were paired using similar strata sizes in the same metropolitan region 15 .
The present study uses data from two national surveys and was analyzed in accordance with the principles of the Helsinki Declaration.
Results
A total of 31,870 men from the economically active population participated in the study in 1998 and 32,887 in 2003. Between these two periods, the proportion of full-time workers with social protection fell from 53% to 50.7%; the proportion of part-time unprotected employees increased from 6.5% to 7.5% and long term unemployment rose from 5.7% to 6.5%. These changes were all statistically significant. Fulltime unprotected employment increased from 23.9% to 25.1% and part-time employment with social protection dropped from 5.5% to 5%, while short term unemployment remained more or less stable at about 5.3%, but these variations were not statistically significant (Table 1) .
In both periods, the young represented a larger proportion of those who were in some form of unemployment, especially in long term unemployment, and in part-time unprotected employment. (Table 2) . Table 3 presents the associations between labor market status and health indicators. In 1998, socially protected part-time employees had a greater probability of reporting tendonitis, arthritis/rheumatism, cirrhosis and depression. None of these associations were found in 2003. In 1998, full-time unprotected employment was positively associated with depression and Table 1 Labor market status of Brazilian men living in metropolitan regions, 1998 and 2003. Long term unemployment 5.7 5.4-6.0 6.5 6.1-6.8 Note: reference (full-time employment with social protection).
negatively associated with hypertension. In 2003, it was strongly and positively associated with cirrhosis and negatively associated with hypertension, low back pain and tendonitis. In 1998, unprotected part-time workers reported arthritis/rheumatism, bronchitis/asthma, heart disease, cirrhosis, depression and chronic disease more often than full-time workers with social protection. These findings were generally in line with those found in 2003, with the exception of cancer. In 1998, short term unemployment was positively associated with heart disease and depression when compared with full-time employment with social protection. In 2003 it was still associated with depression and came to be negatively associated with hypertension. In 1998, long term unemployment was positively associated with arthritis/rheumatism, bronchitis/asthma, cirrhosis, depression and chronic disease and negatively associated with lower back pain and tendonitis. In 2003, it came to be positively associated with cancer, while the association with depression and chronic disease remained significant. In both years, with the exception of part-time employment with social security, individuals in all other categories had a lower probability of reporting a medical visit in the past 12 months. As for hospitalization, no differences were identified in 1998, but in 2003, unprotected full-time workers reported fewer hospitalizations (Table 4) .
Discussion
The present study investigated the association between labor market status and both the reported medical diagnosis of diseases and healthcare use among men living in metropolitan regions of Brazil in 1998 and 2003. Our results show that workers differ in relation to diseases and healthcare use according to their labor situation defined by social protection at work or length of unemployment.
Among the changes identified in the two periods, we identify an increase in the proportion of individuals over 45 years of age, reflecting the trend towards an ageing of the economically-active population 16 and a drop in income affecting all forms of employment studied. In spite of the increase in mean schooling years in 2003, precarious employment links and long term unemployment increased. This means greater levels of exclusion from the social rights that are guaranteed by employment contracts and welfare contributions, and a greater number of unemployed men, especially young ones. Improvements in educational rates occurred in all labor market groups. These facts suggest that access to work or better working conditions are not solely determined by an individual's level of schooling. For instance, the proportion of those with 15 or more years of schooling increased even among the unemployed. In an adverse economic environment, schooling improvement proves to be not enough to guarantee access to work 17 or to reverse the increasing trend towards greater employment insecurity.
Labor market status and health
The association between unemployment and bad health has already been identified in several longitudinal studies 5, 18, 19, 20 . The frequency and length of unemployment intensify its negative effects on health. At any time in life, unemployment is associated with future unemployment, and the number of times an individual has been unemployed has been observed to be strongly associated with the risk of long term disabling diseases 21 . Long term unemployment results in greater deprivation, less chances of getting a new job 22 and greater health risks among youngsters and adults 23 . The high percentage of young individuals unemployed in Brazil is particularly striking, as unemployment in the early stages of life is associated with future unemployment 24 . Furthermore, the longer the period of unemployment the greater its negative effect on health. Our results show that an important fraction of young adults in Brazil are at risk of having poor social and health conditions in the future. Recent epidemiological research suggests that precarious employment, in a variety of forms, is associated with adverse effects on health. Greater mortality risks have been observed in temporary workers 8 , worse mental health in workers without contracts 7 and greater reported chronic diseases and depression in workers with atypical jobs 25 . In the present study, precarious employment has been considered as the one with no guarantee of social rights. It has been shown that working with no contract or social protection coverage is associated with worse health conditions. This result suggests that social inclusion guaranteed by formal employment contracts and/or by having social benefits rights influences or is influenced by health conditions. Considering the high percentage of people in such conditions in Brazil, it is unlikely that health determines an individual's exposure to precarious work situations.
Part-time work is often considered as an atypical or precarious form of employment 22 . In this study, 40 hours per week was adopted as the cut off point for full time employment. Part time unprotected employment was strongly associated with worse health indicators in 1998 and 2003. Unlike unprotected workers, part-time workers with social protection had better schooling and income and were more likely to declare themselves as white, suggesting that part-time employment on its own is not enough to classify work as precarious, as has been suggested elsewhere 3 . In occupations with social protection, part time employment may represent a choice or opportunity, while in unprotected jobs it tends to indicate more precarious circumstances and hazardous working conditions, thus explaining the association with worse health indicators.
The health indicators investigated in this study express different aspects of the healthwork relationship. Low back pain and tendonitis, for instance, are conditions frequently associated with working activities. In both years, hepatic cirrhosis was the disease most strongly associated with labor market status, but because of the low prevalence of the disease, confidence intervals are very wide. Excessive alcohol intake is an important risk factor for cirrhosis and may explain its greater occurrence in this group. Workers who frequently switch jobs appear to have a greater probability of high alcohol consumption 26 . Furthermore, a higher risk of death from alcohol-related diseases has already been identified among temporary workers and the unemployed 8 .
This study's results suggest that unemployment and precarious employment have an adverse effect on mental health. The association between mental health problems and unemployment, as well as atypical and temporary employment has been observed in studies carried out in Brazil 28 and elsewhere 7, 25, 27 . In one study among English civil servants, employment characteristics were the most influential factors in the inverse gradient between "employment grade" and depressive symptoms 29 . Unemployment and job insecurity are considered to have a negative influence on mental health not only on account of the financial implications, but also due to the psychosocial aspects such as the breakdown of an individual's time structure, a lack of future perspectives, lower self-esteem and dissatisfaction with the working situation 30 .
Inequalities in healthcare use according to labor market position were observed, especially in relation to medical visits. It may seem contradictory that unprotected workers or the unemployed reported higher levels of diseases but fewer medical visits in the two studied periods. This difference remained statistically significant after adjusting for reporting any chronic disease. This may reflect greater access to medical consultations for those covered by a private health plan, since most in this condition also had insured jobs (data not shown). We considered coverage by private health plan as an intermediate variable between labor market position and healthcare use. The lower hospitalization rate observed among unprotected full-time workers in 2003, suggests that inequalities in healthcare use may have become more acute in recent years.
The main study limitation is its cross-sectional design, which does not allow for an assessment of a temporal relationship between labor market status and health conditions. Reverse causality may be considered in explaining these results, especially because we studied reported morbidity and current labor market status, which may have been altered by worse health condition. However, studies show that reverse causality contributes little to inequalities in health 31, 32 . For instance, Chandola et al. 30 observed in a longitudinal study of civil servants, that the effect of health on social position changes is much lower than the influence of social positions on health. The healthy-worker effect may also explain, in part, why fewer healthy individuals are unemployed or in precarious occupations 33, 34 . However, longitudinal studies suggest a causal association between unemployment, precarious employment and worse health condition 5, 35 . Furthermore, the selective and excluding effects of work are influenced by the overall economic environment. In periods of economic recession, economically active populations tend to be even more selective regarding health because more vulnerable health workers tend to be excluded from the active work force, and consequently the health contrasts between those active, i.e., unemployed and employed individuals, is minimized 21 . The high unemployment rate and the increased number of people in precarious employment in Brazil may blur the studied groups, thus diluting the associations between labor market status and health, and even justifying the smaller number of associations observed in 2003.
The relationship between work and illness is a dynamic and complex process. Work is a determinant of health conditions and, at the same time, is interrelated with other socioeconomic indicators. In causal pathways analysis between socioeconomic indicators and health, schooling was seen as directly associated with better health conditions as it positively influences healthier ways of life. At the same time, it was indirectly associated with health because it increases access to better working conditions and higher income 36 . Considering schooling as a confounding variable, we identified independent associations between labor market status and health, but we were not able to clarify the temporal relationship between schooling and labor market status.
The outcomes analyzed in the present study were based on self-reported morbidity. The question relating to morbidity changed between the two surveys. In 1998, the question was "Do you have" followed by a list of diseases. In 2003, the question became more specific: "Has any doctor or health professional said that you have", followed by the same list of diseases. This greater specificity of the question in 2003 may explain, at least in part, the reduction in the prevalence of most diseases in 2003 (data no shown). The frequency and magnitude of statistically significant associations also reduced in 2003 and might be related to differences in access to health care among working categories.
In the two surveys, information was obtained by household interviews using a proxy informant, when necessary. There seems to be a reasonable agreement between objective health information given by the interviewee himself and by proxy informants 37 . In Canada, prevalences estimated by proxy respondents were very similar to those obtained from the individuals themselves for conditions such as diabetes, epilepsy, heart diseases, glaucoma and cancer 38 . However, unfortunately, there are no studies of this in Brazil. In the present study, the proportion of proxy informants was higher among the long term unemployment and full-time workers, with and without social protection. Thus, the use of a proxy was equally important among the worst and best working conditions being compared. If we consider that the use of a proxy has a non differential distribution, then the associations seen would be diluted.
The drastic changes in the nature and meaning of work have introduced new ways of segmenting the work force. The traditional division between the employed and unemployed is not enough to describe the complexity of modern employment in the world. The study of the relationship between precarious employment and health is a recent issue in public health 39 and different conceptual approaches have been used. These approaches should consider the different socioeconomic contexts of each country. In Brazil, an important fraction of the work force lies outside of the social welfare and labor rights system. Our study showed that precarious work, unemployment and length of unemployment characterize heterogeneous situations in relation to socio-demographic characteristics as well as to disease prevalence and healthcare use. These results seem to be strongly influenced by the macro-economic and social context. Understanding how this context may modify the relationship between the individuals' labor market positions and their health conditions may support further reflection on this issue. Contributors L. Giatti participated in the study design and was in charge of data analysis and the writing of the paper. S. M. Barreto participated in the study design, data analysis and discussion of the results. C.C. César participated in the data analysis and discussion of the results. All the authors reviewed the manuscript.
